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Abstract
In order to shed light on the first application of human func-
tional stereotactic neurosurgery, whether it was in the realm 
of movement disorders, as has been claimed repeatedly, or 
in the realm of psychiatry, a review of the original scholarly 
literature was conducted. Tracking and scrutinising original 
publications by Spiegel and Wycis, the pioneers of human 
stereotactic neurosurgery, it was found that its origin and 
the very incentive for its development and first clinical use 
were to avoid the side effects of frontal leucotomy. The first 
applications of functional stereotactic neurosurgery were in 
performing dorsomedial thalamotomies in psychiatric pa-
tients; it was only later that the stereotactic technique was 
applied in patients with chronic pain, movement disorders 
and epilepsy. Spiegel and Wycis’ first functional stereotactic 
operations were for obsessive-compulsive disorder, schizo-
phrenia, and other psychiatric conditions.
© 2019 S. Karger AG, Basel
Introduction
Several authors, including two of the present authors 
(M.H. and J.K.K.) have previously published about the 
history of human functional stereotactic neurosurgery 
and stated that the original use of this technique was in 
the treatment of patients with movement disorders: it was 
stated that Spiegel and Wycis, who pioneered human 
functional stereotactic neurosurgery, used their newly 
devised stereotactic technique first for the treatment of 
Huntington’s chorea [1–8]. Hence, one of the previously 
published statements read: “Although ‘stereotaxic’ sur-
gery (as it was then spelled) was conceived for psychosur-
gery, the first patient had Huntington’s chorea” [3].
Given that the incentive of Spiegel and Wycis in 1947 
was to design a human stereotactic apparatus for psycho-
surgical use, and considering that subsequent historical 
reviews asserted that the first implementation of human 
functional stereotaxy was in patients with movement dis-
orders, we set to perform an in-depth survey of the origi-
nal scientific literature to find out what were really the 
first human applications of the newly devised stereotactic 
technique. 
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Materials and Methods
A literature search of papers published by Spiegel and Wycis 
between 1947 and 1950 as well as a search of later articles by these 
same authors referring to these early years was performed. The 
focus was put on trying to find out which were the first published 
procedures using the stereotactic technique for functional neuro-
surgery. Full papers as well as available congress reports from those 
years were included. Additionally, subsequently published state-
ments by the same authors about the incentive for, or first use of, 
the stereotactic technique were sought and included in this review.
Results
In their article in Science in 1947, neurologist Ernst A. 
Spiegel (1895–1985) and neurosurgeon Henry T. Wycis 
(1911–1971) described their stereotactic apparatus for 
the first time. It was explicitly introduced as a device to 
perform psychosurgery; they wrote: “This apparatus is 
being used for psychosurgery. In a series of patients stud-
ied in collaboration with H. Freed, lesions have been 
placed in the region of the medial nucleus of the thalamus 
(medial thalamotomy) in order to reduce the emotional 
reactivity by a procedure much less drastic than frontal 
lobotomy” (Fig. 1a, b, 2) [9].
“Lobotomy” was the term for leucotomy used in North 
America. It had been coined by the neurologist and psy-
chiatrist Walter Freeman (1895–1972) who had introduced 
the method in the USA in cooperation with neurosurgeon 
James Watts (1904–1994) in 1936. By the end of the 1940s, 
lobotomy as a treatment for schizophrenia, depression, 
“obsessions and compulsions and other neuroses” was 
widely used and performed in more than half of all Ameri-
can psychiatric hospitals or institutions [10, 11]. The ratio-
nale for frontal lobotomy was to try to improve psychiatric 
symptoms by reducing “emotional reactivity” [12]. How-
ever, severe side effects, such as apathy, psychomotor slow-
ing, amnestic disorders, and faecal and urinary inconti-
nence, were not uncommon following lobotomy [10, 11].
It was explicitly to avoid these severe side effects of 
frontal leucotomy, that Spiegel and Wycis introduced the 
stereotactic method. In his reminiscences in 1983, Spiegel 
wrote:
“In the winter of 1947, I watched a prefrontal lobotomy per-
formed and I was appalled by the resulting extensive brain damage 
and by the severe personality changes. It occurred to me that a re-
duction of the emotional and behavioural disturbances attempted 
by lobotomy could be obtained also by small lesions of the tha-
lamic dorsomedial nucleus that forms a circuit with the frontal 
lobe. Such a lesion would avoid severance of the association fibers 
caused by lobotomy” [13].
a
b
Fig. 1. Headline (a) and final section (b) of Spiegel and Wycis’ Sci-
ence article [9].
Fig. 2. Spiegel and Wycis discussing their stereotactic apparatus. 
Reprinted courtesy of the World Society for Stereotactic and Func-
tional Neurosurgery, Photo Archive.
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Spiegel and Wycis’ Science article from 1947 already 
cited a “preliminary report,” given upon the occasion of 
a discussion at a meeting of the American Neurological 
Association in 1947 (cf. Fig. 1a, b). Here, Spiegel men-
tions the results after using an adaption of the stereotactic 
method to the human brain in “five patients that Dr. H. 
Freed has sent to us, one catatonic, two cases of obsessive 
compulsive neurosis, a child with mental deficiency and 
severe agitation, and a schizophrenic with paranoid and 
catatonic traits” [14].
In the introduction to his book Guided Brain Opera-
tions [15], published in 1982, Spiegel writes that the first 
human stereotactic operation was performed by Spiegel 
and Wycis in the spring of 1947. In line with this source, 
Spiegel and Wycis presented their results also entitled as 
“Thalamotomy for Mental Disorders” at the 1st Interna-
tional Conference for Psychosurgery in Lisbon in the 
summer of 1948 [16]. Delineating their procedure, Spie-
gel and Wycis argued that even if animal experiments on 
cats and monkeys with lesions placed in the dorsomedial 
nucleus had shown no harmful effect, they had decided to 
go “only step by step, producing in the first case (compul-
sive obsessive state and depression) only one coagulation 
on each side, in the second patient (catatonic schizophre-
nia) four lesions on the left and one on the right, in the 
third (mental deficiency with agitation) two lesions in 
each dorsomedial nucleus” [16].
Also, at a further meeting of the American Neurologi-
cal Association, published in the Transactions in 1948, 
where Spiegel and Wycis labelled the new method as “ste-
reoencephalotomy,” all cases of the first section were psy-
chiatric ones; remarkably, these cases were exactly the 
same cases as reported in the earlier lectures of Spiegel 
and Wycis: “the first case (compulsive obsessive state and 
depression) […] the second (catatonic schizophrenia)” 
[17]. The second section presented 2 cases of thalamoto-
my in refractory pain and the third section 2 cases in con-
vulsive disorders of subcortical origin [17].
During the following discussion, neurologist Walter 
Freeman congratulated Spiegel and Wycis on having 
“gone a long distance towards making understandable 
the relationship between the thalamus and the disorders 
of the psyche in the psychoses” [17]. Freeman even 
stressed that after an autopsy study of a series of leucoto-
my cases, which showed significant retrograde degenera-
tion in the thalamus, he himself had “the idea that the 
effect of lobotomy upon the patient was due to the effect 
upon the thalamus,” an idea which was cited later by Free-
man as the theory of lobotomy in the second edition of 
Psychosurgery in 1950 [12].
That “stereotaxy” for Huntington’s chorea was per-
formed only after the method had been used in psychiat-
ric patients can also be concluded from a report at the 
Neurological Society meeting in Philadelphia in March 
1949. Spiegel and Wycis mentioned that, in the Hunting-
ton patients, they had chosen to perform “a two stage op-
eration” with pallidal and thalamic lesions because they 
“had previously observed that lesions of the dorsomedial 
nuclei of the thalamus are able to diminish the emotional 
reactivity” [18].
Tracing the sources of Spiegel and Wycis further, it ap-
peared that the first stereotactic surgery to treat Hunting-
ton’s disease was performed on Thursday, December 9, 
1948, and not in 1947 as claimed in 2 recent articles by 
one of the present authors (M.H., mea culpa) [6, 7]. In 
their article “Thalamotomy and Pallidotomy for Treat-
ment of Choreic Movements,” published in 1952 (Fig. 3), 
Spiegel and Wycis clearly state that case 1, a “53-year-old 
white male” was operated on December 9, 1948, by the 
“stereotaxic method”: “extensive electrolytic lesions were 
placed in the left dorsomedial nucleus of the thalamus 
and one droplet of 50% alcohol was injected in the region 
of right globus pallidus at the level of the anterior com-
missure” [19].
In conclusion, at least during the first 2 years since 
1947, psychiatric indications and then severe pain, but 
not movement disorders, were the primary focus for ste-
reotactic techniques. Subsequently, at the Anglo-Ameri-
can Symposium on Psychosurgery, Neurophysiology and 
Physical Treatments in Psychiatry of the Section of Psy-
chiatry of the Royal Society of Medicine, in London in 
September 1949 (Fig. 4a, b), Spiegel and Wycis summa-
rized about 60 stereotactic psychosurgery procedures in 
Fig. 3. Section of Spiegel and Wycis’ 1952 article dating the first 
stereotactic intervention for Huntington’s disease on December 9, 
1948 [19].
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“41 patients, mostly institutionalized cases of schizophre-
nia, depression, severe compulsion neuroses” [20]. Some 
of the patients with schizophrenia had relapsed after the 
initial surgery and had been re-operated, using also hypo-
thalamic lesions.
At the 4th International Congress of Neurology in 
Paris in 1949, Spiegel and Wycis presented their results 
with a specific focus on chronic pain [21]. Here, the 
French psychiatrist turned neurosurgeon Jean Talairach 
(1911–2007) lectured about his own stereotactic system 
for the electrocoagulation of the posterior ventral tha-
lamic region for the treatment of therapy-resistant pain 
[22]. At that Paris congress, the neurologist Alphonse 
Baudouin (1876–1956) and the neurosurgeon Pierre 
Puech (1897–1950) presented also cases of thalamoto-
my, both for pain and for schizophrenia [23]. It should 
be noted that by the end of the 1940s, two other types of 
stereotactic systems were developed: one designed by 
Lars Leksell (1907–1986) in Sweden and the other by 
Traugott Riechert (1905–1983) in Germany; in both cas-
es, the primary applications of the stereotactic device 
were for psychiatric disorders, including schizophrenia, 
depression, “obsessions, compulsions and neurotic fear” 
[24–27].
Discussion
Our reappraisal of the early years of human stereotac-
tic neurosurgery revealed that its first applications were 
in the domain of psychiatric illness, not movement disor-
ders. In this respect, it is interesting to note that a famous 
illustration widely used in publications was a photograph 
initially published in The Times’ LIFE Magazine in Au-
gust 1948 showing Spiegel and Wycis performing a ste-
reotactic procedure on a patient [28]. This photograph 
had the headline “New Brain Operation for Mental Ill-
ness” (Fig. 5). However, this picture that became com-
monly used for illustration in textbooks and reviews on 
the history of stereotactic neurosurgery is shown without 
its headline [5, 29]! Maybe the main reason for omitting 
the label of that famous illustration in subsequent repro-
ductions was that any psychosurgery, ever since the era of 
leucotomy, had become taboo? 
Be it as it may, the arguments presented by the pio-
neers in favour of the use of the stereotactic method to 
perform dorsomedial thalamotomy were that (a) leucot-
omy was therapeutically “effective” as it reduces emotion-
al reactivity; (b) this effect was finally due to a retrograde 
degeneration of neurons in certain thalamic nuclei, such 
a
b
Fig. 4. a Cover page of the Anglo-American Symposium on Psychosurgery of the Royal Society of Medicine [20]. 















Origins of Human Stereotaxis 53Stereotact Funct Neurosurg 2019;97:49–54
DOI: 10.1159/000496157
as the dorsomedial nucleus of the thalamus; and (c) the 
side effects of leucotomy resulted from the vast and indis-
criminate destruction of frontal cortical areas and their 
connections. Hence, targeted lesions directed at the sub-
cortical thalamic nuclei promised similar effects with less 
side effects. Consequently, dorsomedial thalamotomy 
was applied and studied in schizophrenia, other psychi-
atric disorders and also severe pain. And indeed, only af-
ter it had been shown to be efficacious in psychosurgery 
was it used to treat symptoms in patients with Hunting-
ton’s chorea. With the neuroanatomical and neurophysi-
ological knowledge available from the non-stereotactic 
basal ganglia surgeries for Parkinson’s disease by Russel 
Meyers (1905–1999), the stereotactic technique then was 
quickly used to target other subcortical areas, including 
the pallidum, the ansa lenticularis, the motor thalamus 
and their interconnecting pathways [30, 31].
Remarkably, while “stereotaxy” at its inception prom-
ised a major impact in the field of psychiatry, the 1949 
Nobel price was nevertheless awarded for the invention 
of standard prefrontal leucotomy. Stereotactic surgery, 
born as a limited focussed psychosurgical procedure, be-
came dominant as a surgical procedure for Parkinson’s 
disease and movement disorders. Despite its stated ori-
gins and goals and its declared aim to avoid the side ef-
fects of leucotomy, its applications in psychiatric surgery 
have always been, and still are, hampered by the stigma of 
leucotomy. 
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